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High-field asymmetric waveform ion mobility spectrom-
etry (FAIMS), a technique that exploits changes in ion
mobility as a function of electric field, has recently
emerged as a widely applicable analytical tool. The book,
Differential Ion Mobility Spectrometry: Nonlinear Ion Trans-
port and Fundamentals of FAIMS, is the first book published
on FAIMS, which is presented as a specific example of a
broader technique, differential ion mobility spectrometry
(DMS). This book is the first in a two volume series, and it
focuses on the fundamentals of the technique, whereas the
second volume (expected publication date in 2010) will be
devoted to FAIMS hardware and practical applications.
The author, Dr. Alexandre Shvartsburg, has been very
active in FAIMS research at Pacific Northwest National
Laboratory (PNNL) since 2003, co-authoring several pa-
pers that probe the fundamentals of the technique and
describe novel applications. In this book, the author’s goal
is to describe, exhaustively, FAIMS, a challenging task
considering that many mass spectrometrists who will be
reading this book will have heard very little about funda-
mental concepts relating to ion mobility at high electric
fields. However, in my opinion, the author has done an
exceptional job in introducing these fundamentals, and
also in describing FAIMS itself. The presentation comes
across as having been carefully thought out, and concepts
are presented in a detailed manner. However, this style,
which is appropriate for advanced users in this field,
could easily be overwhelming for a newcomer to the field,
owing to the vast amount of information introduced. For
the newcomer to the technology, I would strongly suggest
starting with literature reviews on FAIMS to get a basic
understanding of the technique before trying to tackle the
advanced material presented in this book.
The book consists of five chapters and is 300 pages
long. The first two chapters give the necessary founda-
tion, so that the author can introduce the reader to the
fundamentals of FAIMS. The first chapter introduces
the reader to fundamentals of ion mobility spectrome-
try (IMS) necessary for understanding FAIMS. Various
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(J Am Soc Mass Spectrom 2010, 21, R4)concepts such as the role of the medium (i.e., the gas)
and diffusion are presented. Many of these concepts are
not relevant when using mass spectrometry techniques;
thus, the author effectively details the importance of
these variables, especially diffusion, on IMS data. In the
second chapter, the author introduces the fundamentals
of high-field ion mobility behavior and diffusion. Here,
the author readily acknowledges that much of the
fundamental understanding of ions at high fields re-
mains a work in progress, as initial work in this area has
not been generally followed up largely because the
effects were not significant for IMS under normal
operating conditions. The author stresses the impor-
tance of this work for understanding FAIMS and calls
for a revival of work in this area.
Chapters 3 and 4 are the core chapters of the book,
describing the implementation and performance of
FAIMS. Chapter 3 explores critical considerations in
implementing FAIMS, including the waveform and gas
composition, and describes the separation parameters.
The chapter ends with an important and well-described
section on ion transformations and ion heating within
FAIMS. Chapter 4 examines the separation performance
of FAIMS by looking at separations in both homoge-
neous and non-homogeneous fields, and the conse-
quences of each. This chapter in particular contains
numerous concepts that are critical to gaining insight
into FAIMS and previously published FAIMS material.
As the technique is still in its early developmental
stages, the author has used the fifth, and final, chapter
to illustrate the flexibility of FAIMS by presenting new
concepts that can be described using the definition of
DMS in the book but are distinct from the definition of
FAIMS. This includes published work on trapping ions
at atmospheric pressure as well as higher-order differ-
ential (HOD) IMS methods. In this chapter, the author
attempts to convey to the reader the wide applicability
of the technique and the vast number of different
approaches that are possible.
As the technique was invented in Russia, the au-
thor’s fluency in the Russian language was definitely an
advantage, as material from the Russian literature dat-
ing back to the infancy of the technique was covered. In
addition to including the early Russian literature, the
author also has done an exceptional job on the rest of
the bibliography, presenting and citing important con-
tributions from different research groups. Overall, this
is a very well written book, and the author’s interest
and enthusiasm in the technique comes across in his
work. The book has filled a void in my library as a
valued reference for FAIMS. I would recommend this
book to those currently working with FAIMS technol-
ogy and especially to researchers with plans to advance
further the technology. I look forward to the release of
the second volume.
